INTRODUCTION
Smokers of mentholated cigarettes are just as likely to experience premature morbidity and mortality as smokers of non-mentholated varieties, 1 even though menthol smokers smoke fewer cigarettes per day than do smokers of non-mentholated brands. 2 3 The cooling properties and flavour of menthol make these cigarettes less harsh to smoke, 4 which can facilitate the transition from experimentation to more regular use and addiction. 5 6 Consistent with evidence that young smokers prefer flavoured cigarettes, 7 studies of adolescent and adult smokers find the highest prevalences of menthol cigarette use among 12-17-year-old smokers compared to older smokers and among middle school smokers when compared with high school smokers. 5 8-10 A recent National Survey on Drug Use and Health (NSDUH) report on menthol smoking showed that trends in past month menthol use increased from 13 Menthol cigarette use appears to be more common among more recent initiates, suggesting a role as a starter product for youth. 4 5 11 Menthol may facilitate nicotine addiction. Several studies report increased nicotine dependence among adolescent menthol smokers compared to non-menthol smokers. 5 12-14 Menthol has also been shown to increase oral absorption of nicotine in an animal model. 15 The 2009 Family Smoking Prevention and Tobacco Control Act 16 gives the Food and Drug Administration (FDA) authority to issue tobacco product standards if deemed 'appropriate for the protection of public health'. 16 The Act required the FDA to ban fruit, candy, or clove characterising flavourings in cigarettes in September 2009 to reduce youth smoking initiation. 17 The Act did not ban menthol flavourings at that time. Rather, it directed the FDA's Tobacco Products Scientific Advisory Committee (TPSAC) to review the scientific evidence on the impact of the use of menthol in cigarettes on the public health, including such use among children, African-Americans, Hispanics and other racial and ethnic minorities. TPSAC concluded in its July 2011 report that 'removal of menthol cigarettes from the marketplace would benefit public health in the USA'. 18 TPSAC's conclusions were based in part on analyses of 2004-2008 NSDUH data. 19 In this study, we update and extend these analyses with 2009 and 2010 NSDUH data to examine correlates of menthol use, trends in the prevalence of smoking menthol and nonmenthol cigarettes in the USA, and changes in preference for various mentholated brands across subgroups and with increased precision.
METHODS

National Survey on Drug Use and Health
The NSDUH is a nationally representative survey that assesses tobacco, alcohol and drug use behaviours in the US civilian, non-institutionalised population that is ≥12 years old. It is administered to a sample of the US population living in households. Respondents include residents of non-institutional group quarters, such as college students living in dormitories, civilians residing on military bases, and persons living in group homes, shelters and rooming houses. The NSDUH is sponsored by the Substance Abuse and Mental Health Services Administration. Cross-sectional surveys administered annually from 2004 to 2010 were used to estimate the prevalence of menthol use among current smokers and among the entire population. NSDUH respondents are selected using a multistage probability sample. Most interviews are conducted in the respondents' homes by trained interviewers. To decrease misclassification bias, drug use questions-including tobacco questions-are administered by audio computer-assisted self-interviews (A-CASI). The overall response rate for the 2004-2010 individual survey years ranged from 66.1% to 70.0%. The NSDUH added a new question on menthol use in 2004. 20 Current cigarette smoking in the NSDUH was assessed by asking respondents who had ever smoked whether they had smoked part or all of a cigarette in the previous 30 days. Those who responded affirmatively were subsequently asked to report the brand of cigarettes they smoked most often. They were able to select and verify their usual brand from 2 lists with a total of 57 (60 in 2004) brand names that were presented onscreen. Once respondents selected and verified one of the brands on the screen, they were subsequently asked, 'Were the <CIGFILL> cigarettes you smoked during the past 30 days menthol?' (Note: '<CIGFILL>' was replaced by the computer programme with the name of the brand the respondent had previously reported and verified as having smoked most often.) Approximately 95% of smokers selected a brand from the lists offered. The remaining 5% were asked, 'Were the cigarettes you smoked during the past 30 days menthol? ' Prior research has demonstrated under-reporting of menthol status of exclusively menthol brands (eg, Newport, Salem), particularly among adolescent smokers. 2 5 21 This has been raised as a particular concern for estimates of menthol use among young Black smokers. 21 Because of concerns about misclassification, especially among adolescents (see online supplementary tables S1 and S2), we used sales data 22 to classify major brands for which at least 99% of sales were menthol or non-menthol. Sales data were incorporated for 2008 grocery, drug and merchandise stores and for 2009 and 2010 for those types of stores and convenience stores, as well (see supplementary Appendix). Incorporating a method of Hersey and colleagues, 5 if a respondent reported usually smoking Newport and also reported on the menthol question that the usual brand was non-menthol, the respondent's response to the menthol variable question was recoded as menthol. A similar adjustment was made for exclusively non-mentholated brands. All results reported here use this adjustment process. We note that the overall prevalence trends observed here were also observed with unadjusted data.
11
Statistical analyses
We used SAS V.9.2 for all analyses. The SAS survey procedures took into account NSDUH's complex survey design. Survey weights were used to adjust for different probabilities of selection and for non-response, producing estimates representative of the US population. Due to small cell sizes, we restricted some of our analyses to the three largest racial/ethnic groups: non-Hispanic Caucasian, non-Hispanic Black and Hispanic.
We used data on 40 841 smokers interviewed in 2008-2010 who were aged 12 years and older to assess patterns of menthol use among smokers by age, gender, race/ethnicity, household income and the number of days smoked during the previous 30 days. Differences in point estimates were assessed using nonoverlapping CIs. Logistic regression analyses were conducted to assess patterns of use in a multivariable model.
We then used data on 389 698 respondents aged 12 years and older to estimate the prevalence of smoking menthol and nonmenthol cigarettes in the US population. These estimates were made by age (12-17, 18-25, 26 years and older) and in each age group by gender and race/ethnicity. The significance of the time trends was tested using a t test of the slope coefficients. This was performed separately for menthol and non-menthol trend lines. The difference between menthol and non-menthol time trends was estimated by including an interaction term in the model. The interaction term enabled us to estimate separate slopes for menthol and non-menthol trend lines. We tested the significance of the interaction coefficient using a t test of the interaction coefficient.
We also compared data on 43 616 smokers surveyed during 2004-2006 with those from the 40 841 smokers surveyed during 2008-2010 to assess changes in menthol brand preference. Our intention in this analysis was to contrast the 3 earliest years of the study with the 3 latest years. Including data from 2007 would have resulted in an unbalanced analysis. Differences in use of various brands over time were tested using the z test of two independent binomial proportions.
A note on terminology
Below we refer to persons aged 12-17 years old as adolescents, 18-25 years old as young adults and 26 years and older as adults. We refer to non-Hispanic Caucasian subjects as Caucasians, non-Hispanic Black subjects as Blacks and non-Hispanic Asian subjects as Asians.
Additional details on the methods used and results are presented in the online supplementary appendix.
RESULTS
Age differences in menthol cigarette use among current cigarette smokers Table 1 presents overall and age-specific data on the use of mentholated cigarettes among current smokers during 2008-2010 by gender, race/ethnicity, household income and the number of days smoked during the previous 30 days. Menthol use was most prevalent among adolescent smokers overall (56.7%, representing 1.2 million smokers) and consistently high across all subgroups examined. Prevalence of menthol use was next highest among young adult smokers overall (45.0%, representing 5.2 million smokers) and in most subcategories. Overall, lower menthol use rates were observed among 26-34 year olds (34.7%), which were higher than among 35-49 (30.5%) and 50+ (30.7%) year olds. Among Blacks, a ceiling effect likely occurred, with menthol use rates of at least 89.9% observed in each of the 12-49-year-old age categories.
Multivariable analyses
More precise younger age categories were examined in a multivariable logistic regression analysis of correlates of menthol cigarette use among smokers (table 2) . Controlling for gender, race/ethnicity, household income and days smoked in the past month, the odds of smoking mentholated brands were highest in the youngest age groups (12-15 and 16-17) of smokers. Females and racial/ethnic minority groups were more likely to smoke mentholated varieties than were males and Caucasians, respectively. Of particular note, Blacks had 25.18 times higher odds (95% CI 20.28 to 31.26) of smoking menthol cigarettes compared to Caucasians. No differences were seen across categories of household income and days smoked/month. Source: National Survey on Drug Use and Health. Self-reported menthol status was adjusted if necessary using retail checkout scanner data. Sample size=40 841.
Recent trends in the prevalence of smoking menthol and non-menthol cigarettes in the USA Figure 1 and The general pattern of more rapid decline of non-menthol smoking relative to menthol smoking was consistently observed among males, females and Caucasians ( p=0.053 for adults) and among young adult and adult Hispanics (table 3) . figure S1 and table S4 ). Preference for Camel menthol and Marlboro menthol cigarettes increased during the study in all three age groups, but especially among adolescents and young adults. Newport use increased among young adults and adults; Salem use declined in all three age groups. Overall, the number of users of Camel menthol, Marlboro menthol and Newport increased during the study by approximately 866 000, 886 000 and 580 000 smokers, respectively (see online supplementary table S4). During 2008-2010, 1.0 million adolescents and 4.6 million young adults used Camel menthol, Marlboro menthol, or Newport.
The prevalence of Camel menthol use increased significantly among Caucasians in all age groups, among adolescent Blacks, and among Hispanic young adults and adults (figure 2 and see online supplementary table S5). The prevalence of smoking Marlboro menthol cigarettes increased among Caucasians in all age groups and among Black and Hispanic young adults. Prevalence of use of Kool and Salem declined in some age categories, and Newport use increased among adult Blacks.
DISCUSSION
The analyses in this report indicate that youth are heavy consumers of mentholated cigarettes and that overall menthol cigarette smoking has either remained constant or increased from 2004-2010 in all three age groups, while non-menthol smoking has decreased. We also document increased use of Camel [24] [25] [26] [27] and product formulation. 28 Analyses of tobacco industry documents confirm that young smokers may pursue mentholated brands for anticipated pleasure and may experience more pleasure and less harshness from mentholated brands than from non-mentholated varieties. 26 Our data, which include the 12-15-year-old age category, control for household income and adjust for misclassification of menthol status, expand the knowledge base on this topic. Secondly, differential progress has been observed, with the prevalence of smoking non-mentholated cigarettes declining relatively more rapidly than that of mentholated cigarettes. Increasing use of menthol relative to non-menthol cigarettes among adolescent and young adult Caucasians and young adult Hispanics is especially concerning, given the large numbers of young people in each of these racial/ethnic groups. Increased uptake of menthol cigarettes may have contributed to the slowing of the decline of adolescent smoking that has occurred since 2006. points during the study period. It is important to note that Marlboro and Camel made stronger gains in the adolescent and young adult markets, particularly so in Caucasians and Hispanics, than Newport. This is consistent with evidence from tobacco industry documents showing that several major tobacco companies manipulated the levels of menthol in certain cigarette brands to be closer to the low menthol levels in Newport and to target younger smokers. 28 . 28 30 Studies have repeatedly demonstrated the impact of menthol marketing efforts that have been targeted to African-Americans and women, [31] [32] [33] [34] including the marketing of Camel No. 9 which was shown to target adolescent girls. 35 Given high rates of internet and social media use among adolescents and young adults, [36] [37] [38] increased use of 'Web 2.0' for tobacco marketing may also play an important role in use of particular brands among young smokers. 39 40 We believe it is important for the FDA to monitor cigarette marketing for all brands targeted to all demographic subgroups via channels such as magazines, social media, the internet and direct mail, with particular attention to differentiating specific brand characteristics such as menthol. 41 Kahnert and colleagues at the German Cancer Research Center have documented the recent spread, to at least 38 countries, of cigarette brands with menthol capsules in the filters.
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These new products enable users to change the flavour during the smoking process from regular to menthol. Their marketing targets young people. Tobacco companies involved include British American Tobacco, Japan Tobacco International, Philip Morris and RJ Reynolds, and in the US, these products are marketed as 'Camel Crush' and 'Marlboro NXT'. In July 2013, the European Union moved to ban menthol and flavoured cigarettes; while the FDA has already banned flavoured cigarettes, it recently called for more scientific information prior to deciding on a menthol ban.
This study is limited in several ways. First, the definition of menthol use is based on brand preference. We did not estimate the number of mentholated and non-mentholated cigarettes smoked during a period of time by each smoker. Rather, we estimate the menthol status of the brand smoked most often. Consistent with our findings, market share of menthol increased during the study period. 43 Second, we measured prevalence of use and not incidence of initiation. However, prevalence in young people is largely driven by initiation rather than migration, cessation, or death. Third, we did not assess sales data prior to 2008. Nevertheless, brands such as Kool, Newport and Salem have long been classified as mentholated brands. 22 Finally, our data (table 1) indicate that the use of menthol cigarettes among older smokers was less common than among adolescent and young adult smokers. It is impossible to discern with serial cross-sectional data from 2004-2010 whether smokers switched away from menthol cigarettes as they aged. The findings might simply indicate higher rates of menthol use among more recent birth cohorts. Cohort surveys, with appropriate age groups, would facilitate the study of switching behaviours. The findings of this study complement previous research on flavoured cigarettes, 7 nicotine dependence, 5 12 13 and menthol use among new smokers. The trend analyses reported here raise important concerns about the deleterious effects of the sale and marketing of mentholated cigarettes on progress in reducing youth smoking. Overall decreases in non-menthol cigarette use from 2004-2010 were not found for menthol use, indicating that the presence of menthol cigarettes in the marketplace is slowing progress in the reduction of population smoking prevalence. Concerns about menthol cigarette use in the USA have previously focused on Blacks, who primarily have smoked Newport cigarettes in most recent years. 2 The data presented here also raise concerns about the increasing use of Camel menthol and Marlboro menthol cigarettes among Caucasian and Hispanic youths. Data from this study should be used to inform the FDA's decision-making processes regarding the potential public health impact of a menthol ban and to raise concern in multiple countries about the marketing of mentholated cigarettes, particularly to young people.
What this paper adds
▸ This study provides more precision than previous research on the use of mentholated cigarettes among young people. In the multivariable model, menthol use was found to be most likely in 12-15 year olds and 16-17 year olds. The multivariable analysis also controlled for household income, taking socioeconomic status into account. ▸ Previous work addressed trends in the percentage of cigarette smokers who smoked menthol cigarettes. This work presents trends in smoking menthol and non-menthol cigarettes among all persons (not just cigarette smokers) in each of the demographic categories examined, permitting the conclusion that non-menthol cigarette use is declining more rapidly than menthol cigarette use. ▸ Finally, the paper documents the rise of Camel Menthol and Marlboro Menthol brands among young people, particularly Caucasians and Hispanics. The information presented here should be useful to the US Food and Drug Administration and also to many other countries, where menthol cigarettes are being marketed to young people.
